Galanin can inhibit insulin release by a mechanism other than membrane hyperpolarization or inhibition of adenylate cyclase.
Studies on the mode of action of galanin to inhibit insulin release in RINm5F cells have shown that basal and glyceraldehyde-stimulated release were both inhibited. Galanin was inhibitory at concentrations in the low nanomolar range. Binding studies with 125I-labeled galanin indicated that the RINm5F cells exhibit a single set of sites estimated to be of the order of 30,000 sites/cell. Displacement of 125I-galanin by galanin from the receptor sites occurred over a similar concentration range to that which inhibited insulin release. Half-displacement was achieved with 2 nM galanin. Measurements of bis-(1,3-diethylthiobarbiturate) trimethineoxonol (bis-oxonol) fluorescence showed that galanin hyperpolarized the RINm5F cell plasma membrane. Measurements of intracellular free calcium, [Ca2+]i by means of the fluorescent indicator fura-2 showed that galanin decreased [Ca2+]i. As galanin did not inhibit either basal or glyceraldehyde-stimulated insulin release in the presence of the Ca2+ channel blocker nitrendipine, the hyperpolarization and reduction of Ca2+ entry appear to be a possible explanation for the galanin effects. However, quantitatively, the effects on membrane potential and [Ca2+]i appear to be insufficient to account for the potent inhibition of insulin release. Furthermore, evidence for an additional mechanism of action was obtained from experiments with 12-O-tetradecanoylphorbol-13-acetate (TPA), a phorbol ester which stimulates insulin secretion by at least two mechanisms, one Ca2+ dependent and one Ca2+ independent. TPA-stimulated insulin release was inhibited by galanin over the same concentration range as for the inhibition of glyceraldehyde-stimulated release. Galanin inhibited TPA-stimulated release in the presence of maximally effective concentrations of nitrendipine and in the absence of extracellular Ca2+. These effects cannot be explained by hyperpolarization of the plasma membrane and consequent reduction of Ca2+ entry via the voltage-dependent Ca2+ channels. One suggested mechanism for the action of galanin is inhibition of adenylate cyclase. However, it was found that galanin inhibits insulin release even in the presence of 8-Br-cAMP, an agent which effectively bypasses adenylate cyclase. Therefore, an additional mechanism for the inhibitory effect of galanin must be present. All of the effects of galanin were sensitive to pertussis toxin. These data suggest two G-protein-dependent actions of galanin, one to hyperpolarize the plasma membrane and one at a distal point in stimulus-secretion coupling, close to the exocytotic event.